Lice of mammals spend the entire life cycle in the host hair, thus, the microclimate found near the mammal skin is likely to influence the structure of louse communities. Here we use a comparative approach to examine the effect of mammals' diving behavior on the taxonomic richness of their lice. We compared the mean genera richness of lice, and -as potential confounding variables -the mean species richness of host, and the mean body mass of host between diving clades and their non-diving sister clades. Louse genera richness was significantly lower in clades of aquatic mammals than on their non-diving sister clades. Host species richness was not significantly different between these clades. Body mass was significantly higher in clades of aquatic mammals, however, the direction of this difference cannot explain the difference in parasite taxonomic richness. This study suggests that mammals' diving behavior can effectively shape their ectoparasite communities.
Lice depend on an intimate and permanent association with their host; they are well adapted to the warm, humid microhabitat near the host skin and cannot survive off the host for more than a few hours or days (Johnson and Clayton 2003) . These microhabitats are influenced by host characters and the outside physical environment. Previous studies already identified several ecological factors that can influence the structure of louse communities. Host body size covaries positively with louse taxonomic richness (Rózsa 1997, Clayton and Walther 2001) . Similarly, host population size and density can also influence the taxonomic richness of lice. Accordingly, past bottlenecks in host population size are known to cause a long-lasting decrease in louse richness (Rózsa 1993 , Paterson et al. 1999 . Moreover, taxonomically richer clades are also known to harbor more diverse parasite taxa than their sister clades, a relationship known as "Eichler's rule" (Klassen 1992) . The availability of water can also shape louse communities, because low ambient humidity can reduce louse diversity (Moyer et al. 2002) .
Finally, birds' diving behavior reduces genera richness of avian lice (Felso 1 and Rózsa 2006) . The aim of our present study is to search for a similar effect in mammal ectoparasite communities. Diving behavior is an influential determinant of the water content of pelage. Even though water rarely penetrates deeply beyond the surface of the pelage of aquatic mammals it can be expected to influence humidity within the pelage. Therefore, we test whether mammals' diving behavior affects the taxonomic richness of lice while taking into account host species richness and body mass as potential confounding variables.
Diving mammals were defined as species that dive beneath the water surface with their whole body, while non-diving mammals were terrestrial ones based on Csorba (1995) . Mammals with no body size data provided by Silva and Downing (1995) were excluded from the analyses.
Widely distributed host species often have congeneric louse species, each restricted to different non-overlapping parts of the host distribution, thus exhibiting an allopatric disSkóra Stefañski DOI: 10.2478/s11686-007-0006-3tribution. Consequently, parasite species richness of widely distributed host species would overestimate the true parasite richness that each local host population must face (Clay 1964) . To remove this confounding effect, we used genera richness rather than species richness to quantify the taxonomic richness of lice. This procedure also partly resolves the problem that species richness would provide unequivocal estimates due to uncertainty of the status of morpho-species (Mrller and Rózsa 2005) . The number of louse genera occurring on a particular host genus was obtained from Price et al. (2003) . To calculate the mean species richness of host genera for a clade, we summed the number of mammal species in each clade and divided it by the number of genera in that clade. Data were obtained from Dalgleish (2005) . Host body mass data were derived from Silva and Downing (1995) . Species with 2 or more data (female and male, or ranges) were characterized by average values. Clade averages were obtained in 2 different ways. First, we summed weights of all species of the clade we examined and divided it by the number of species (species average). Second, we divided the mean weights of genera by number of genera for each clade (genera average). This second approach gave qualitatively identical results in all analy-83 Felsenstein's (1985) independent contrast method was used to control for effects of phylogenetic association between taxa. Independent differences are created by comparing the values for sister taxa in the phylogeny. We compared the mean genera richness of lice, the mean species richness of host, and the mean body mass of host between diving mammals and their non-diving sister clades. The phylogenetic tree used for our analyses was derived from several previously published phylogenies (Bininda-Emonds et al. 1999 , Liu et al. 2001 , Arnason and Janke 2002 , Grenyer and Purvis 2003 , Cardillo et al. 2004 , Jansa and Weksler 2004 , Luo et al. 2004 . We could gather data on a total of 19 branching points between diving vs. non-diving mammals (Table I) . Branch length values were not considered in our analyses, as we adopted a punctuated model of evolution.
First, we used a 1-sample t-test on the mean of the contrasts of louse richness, host body mass, and host taxonomic richness between clades of aquatic mammals vs. non-diving mammals. Here, the null hypothesis is that contrasts deviate from the mean randomly, thus their mean equals zero. Second, we searched for an interaction between contrasts louse richness and contrasts of potential confounding variables (host body mass and host richness) by multiple linear regression forced through the origin as recommended by Grafen (1989) . Computations were carried out with GraphPad InStat 3.06 and 'R' statistical program. All statistical tests are 2-tailed.
Mean genera richness of lice is significantly lower on clades of diving mammals (t-test on mean of contrasts, n = 19, P = 0.0264, Fig. 1 ). Species richness of host genera does not differ between sister clades (1 sample t-test on means of contrasts, n = 19, P = 0.9651), while host body mass differ between sister clades, diving mammals are significantly heavier than non-diving mammals (1 sample t-test, n = 19, P = 0.002). Contrasts of louse genera richness are not predicted by contrasts of host taxonomic richness (linear regression forced through the origin t = 0.6354, df = 18, P = 0.5332). Contrasts of host body mass are correlated negatively with contrasts of louse genera richness (linear regression through the origin, t = -2.59, df =18, P = 0.018). The direction of this relationship was opposite to the direction that could explain our results on the relationship between diving behavior and louse richness, since -contrary to expectations -clades of heavier hosts harbor fewer genera of lice. After all, we controlled for potential interactions between louse genera richness and confounding variables by a multiple regression force trough the origin. This model explains about 60% of the variability of louse genera richness (adjusted R 2 = 0.6058, F-statistic: 15.6 on 4 and 34 df, P<0.001), and indicates that effects of diving behavior and host species richness are both significant predictors (F = 12.926, P<0.001; F = 36.536, P<0.001, respectively) . An extreme outlier seems to affect this result; the host species contrast at Oryzomys/Zygodontomys. Excluding this data point results in a new model that explains slightly less of the variability of louse genera richness (adjusted R 2 = 0.5836, F-statistic: 17.82 on 3 and 33 df, P<0.001), and indicates that only diving behavior predicts louse richness significantly (F = 47.4929, P<0.001). Thus the effect of mean species richness of host clades appears to be an artefact of an extreme outlier. Our data indicate that between-clade differences in host body size and taxonomic richness are unlikely to affect betweenclade differences in louse richness.
The evolutionary interaction between mammal diving behavior and louse taxonomic richness described above is similar to that already described in case of birds and avian lice. At least four alternative hypotheses can explain this pattern. First, louse richness can decline due to a direct effect of water in the pelage. Second, pelage may differ between diving vs. non-diving mammals in their structural characteristics. There can be also differences in the quality or quantity of grooming behavior between diving and non-diving mammals. Finally, the composition of skin glands excretion may also differ between aquatic and terrestrial mammals. Whether host diving behavior also affects other characteristics of lousiness, such as louse prevalence, body size, or intensity of infestations, is not known. Fig. 1 . The contrasts of the mean genera richness of lice between diving and non-diving mammals' clades (in the sequence of Table I 
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